AUS9200101 18US1 
Alpert" et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 



1/8 



121- 



123 _ 



124 



101 



106 



109 



104 



107 



102 



-122 



105 



-128 u 



110 



126^ 



127 



133 



I 132 



131 



7"V 
130 



129 



FIG. 1 

(PRIOR ART) 



200 



202 



PROCESSOR <^> 



3E 



206 



208 



HOST/PCI 
CACHE/BRIDGE 



204 



MAIN 
MEMORY 



BUS 



SCSI HOST 
BUS ADAPTER 



/7> 

212 



=£> | DISK 
226 



TAPE 
228 



V 



CD-ROM 
230 



LAN 
ADAPTER 



2/o 



N232 



EXPANSION 

BUS 
INTERFACE 



216 



AUDIO 
ADAPTER 



\l It 11 K 



GRAPHICS 
ADAPTER 



218 



AUDIO/ 
VIDEO 
ADAPTER 



219 





11 


11 


KEYBOARD AND 
MOUSE ADAPTER 




MODEM 




MEMORY 


\ 

220 


\ 

222 


S 

224 



FIG. 2 



o 



AUS9200101 18US1 

Alpert" et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 



FIG. 3 



2/8 



( BEGIN ) 



CONSTRUCT STEIN ER 
TREES FOR EACH NET 



REMOVE SOME NETS FROM THE DESIGN AND 
REROUTE TO REDUCE WIRE CONGESTION 



INSERT BUFFERS INTO THE DESIGN 
ON ALL NETS WHICH REQUIRE THEM 



REMOVE, REROUTE AND REINSERT BUFFERS 
FOR SOME OR ALL NETS TO REDUCE BOTH 
WIRE AND BUFFER CONGESTION 



I 



-302 



-304 



-306 



-308 



( END ) 



450 



FIG. 4A 







"in 

d a D 


□ D 
D D 


D 


a 

a 


401 


402 


403 


404 


405 


406 


□ D 

407 


a 

D 

408 


D D 
D □ 

409 


D D 
D 

410 


D 

D 

a 

411 


D a 
o a 

D D 

412 


□ 

413° 


414 


0 

D 

415 


416 


0 D 0 
D D 

417 


418 


0 

419 D 


D D 

420 


DD 

a 

421 


422 


D 
□ 

423 


424 






D 






a 


425 


426 


427 


428 


429 


430 






a 


a 

□ 


D 




431 


432 


433 


434 


435 


436 



AUS9200101 18.US1 

Alpert' et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 



FIG. 4B 3/8 



0 


0 


6 


4 


1 


2 


401 


402 


403 


404 


405 


406 


2 


2 


4 


3 


3 


6 


407 


408 


409 


410 


411 


412 


2 


8 


2 


0 


5 


0 


413 


414 


415 


416 


417 


418 


2 


2 


3 


3 


2 


0 


419 


420 


421 


422 


423 


424 


0 


0 


1 


0 


0 


1 


425 


426 


427 


428 


429 


430 


0 


0 


1 


2 


1 


0 


431 


432 


433 


434 


435 


436 



FIG. 5 



501 


5 

I 

521 ; 


32 
) 


5 

f 

530 


33 
□ 


5. 

c 


34 

I 

^522 


505 


523 

^)— 














524 


506 


507 




508 




509 




510 


511 


527 
5. 


t> 

2 


513 




5_ 


525 

Y 

A 


515 


516 


517 


C 

5. 


526 

y 

_8 


519 


520 



AUS92001 01 1 8.US1 

Alperf et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 




AUS9200101 18US1 

Alp erf et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 



5/8 




AUS9200101 18US1 

Alpert et al. 

Practical Methodology for Early Buffer and Wire Resource Allocation 
6/8 



1001- v 

1002- v 

1003- n. 

012 






-1010 
-1018 










\ 


1016- 






-1014 












t ( ( 
1009 1008 1004 

FIG. 10A 






< 





-1005 



-1006 



-1007 



1013 



1001- 



1002- 



1003- 



1012 



-t 



1016. 



r 



-r 



1009 1008 1004 

FIG. 10C 

1007- 



■1010 



■101£ 



1001-v 
1002^. 
1003^ 

1012 


- C 




-1010 

-1018 

1005 
^ 












1014— 






^1016 












( ( \ 
1009 1008 1004 

1006^ 
1007^ 






- C 


I 



FIG. 1 0B 



1013 



.1014 



1005 



-1006 



-1013 



AUS920010113US1 

Alpert et a I. 

Practical Methodology for Early Buffer and Wire Resource Allocation 



7/8 



1100 

FIG. 11 / 

1. PICK AN UNVISITED NODE v SUCH THAT ALL DESCENDANTS OF v HAVE BEEN VISITED 

WHILE v*s DO 

2. IF v IS A SINK THEN 

SET C v [j]=0 FOR 1<j<Lj 

3. IF v HAS ONE CHILD t(v) THEN 

FOR 7=7 TO /.,-.-/ DO 

SET C v [j]=C|( v )[j-l] 
SET C v [O]=q(v)+min{C,( v )[/]\\0<.}<L;J 

4. IF v HAS TWO CHILDREN l(v) AND rfrj THEN 

4.1 FOR j=2 TO /.,-.-/ DO 

SET CyO^minfCiyfyJ+Crfy) [j r ]\\Ji+J r +2=j/ 

4.2 SET C v [0j-q(v)+minlC l ^[j)]+C r ^[j r ]\\j / +j r + 2<L i i 

4.3 SET C v [l ]=oo 

4.4 FOR y=7 TO A/-7 DO 

SET C v [j] = min{C v [j] t q(v) + C,( Y )/J- 1],q(v) + C^tf- 77/ 

5. MARK v AS VISITED 

PICK AN UNVISITED NODE v SUCH THAT ALL DESCENDANTS OF v HAVE BEEN VISITED 

6. RETURN min{C s [j]\\0<j<L } l 
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